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(54)Title: VARIANT loxP SEQUENCES AND APPLICATION OF THE SAME 



(Xhol) ApaLl ^ ioxP|Byil(34bp) ^ Mlu! 

(s) 5' -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATAOGAACnAT ACGCGT 
(a) 3'-C CACGTG TATTGAAGCATAT TACATACG ATATGCTTCAATA TGCCg AGATC-5' 

' Inverted ''i^-lh^ Inverted (XbaD 
repeat (13bp) 1Hlft(8bp) repeat (13bp) 

b 

a loxP SEQUENCE (34 bps) 

b ... 8pm:br rbqzon (e bps) 

(57) Abstract 

Variant lo?dP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
effected at a high efficiency in higher eucaryotic ceils such as animal cells: (a) having a sequence derived from the following wild type toxP 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3-, 4- and 5-positions (i.e., T, G, T and A, 
respectively) and at least one of the bases at the 6- and 7-positions (i.e., T and G, respectively) in the central eight bases (the spacer region) 
each by a different base optionally with substitution of base(s) in the regions other than the spacer region by arbitrary base(s): 12345678 5*- 
ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3* SPACER REGION; (b) not undergoing specific DNA recombination with 
the wild type loxP sequence even in the presence of a recombinase Cre; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 



fjig) 0 2#S (T) . 3#g (G) , 4#g (T) X\t5^^ 
(A) 5 V>?i:< i:'b-0(Dit^ZtU^6#@ (T) Xli7#S (Q) O 

12345678 

5' -ATAACTTCGTATA AT6TATGC TATACGAAGTTAT-3' 
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m m w 

5 ^W^^ 

e7^;u;5«>(^i5'n-^'fb?^cbmc5ifeS.U^li5it^$-ti:2)i£i^^;d5fe5 (Bett et al.. 
Proc. Natl. Acad. Sci., Vol. 91, 8802-8806(1994) ^ Miyake et al., 
Proc. Natl. Acad. Sci., Vol. 93, 1320-1324(1996)) „ 
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2 

(D^mtf^^<D±nmt:n^il^^^^immt^7Lmm'Ch^ (Sternberg et al. , 
J. Mol. BioL, Vol. 150, 467-486(1981) ^ Abremski et al. , J. Biol. Chem. , 
Vol. 259, 1509-1514(1984) X Hoess et al., Proc. Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) « 't^£t>ib. Ir|-DNA^^±{:i|II;^[^<75 20(^loxPie?iJdS^^5E 

(Sauer et al. , Nucleic Acids Res. , Vol. 17, 147-161 (1989) . Kanegae 
et al., Gene, Vol.181. 207-212(1996)) ^ m^!it7^^V7. (Sauer et al. , 
Proc. Natl. Acad. Sci., Vol.85, 5166-5170(1988). Anton et al. , J. Virol., 

15 Vol.69, 4600-4606(1995) ^ Kanegae et al.. Nucleic Acids Res.. Vol.23, 
3816-3821 (1995) ) . h7>':^i^:ii=-s/^*^^>^ ( Lakso et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6232-6236(1992) . Orban et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992). Gu et al., Cell, Vol. 73, 
1155-1164(1993). Gu et al.. Science, Vol. 265, 103-106(1994)) ^t^mfh 

20 ttSo 

T<£< (Fukushige et al. , Proc. Natl. Acad. Sci., Vol.89, 7905-7909(1992). 

Sauer et al., Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) . %n^Xtl 

DNA^^±(r2o(DloxPia?iJ;6S#«Ei-5t. ytf!:*?};!^ tti LSJfStjjgw 0 . L 
mj^j;5iB3?iJoloxPE?iJ (^MS) ■k^\^f:Wi-imt>ML, loxPia^J{i34«IS(D 
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DNAlE^ijTi^fj^O. 2o(D13itEOjt:3^fR]S^gB3?iJ (inverted repeat) iz^^fl 

w i: f>i^TV^S (Hoess et al.. J. Mol. Biol.. Vol. 181, 351- 
362(1985)) 0 



loxPBB9J (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' -TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

R«sm smm 

(13bp) mi (8bp) (13bp) 

5 

y) (cis^LytioxPiB^j (^mMioxPia^ij) m^miox?miit(Dmx^it!>^M 

ft^a^f^^ Z Z tii^yr^tift (Hoess et al. , Nucleic Acids Res., Vol.14, 

10 2287-2300(1986)) » 

tit. h sDNA^^<D^^sioxPia3?ij t m^mioypm^i t (Dmi^^^-^^MB 

^Sr. fl&ODNA^^±l::#^E-t-S^MS!loxPia3?iJ t !9^SloxPiB^J t (^^icilf A 

^(Dy<^T V :tyr—i^±<Di!tB^t(DW.^ (Waterhouse et al. , Nucleic 
15 Acids Res.. Vol.21, 2265-2266(1993)) . y r-i^^ h'^^ ^-±<^M.^^<^ 
•fyT.?. K^^^— ^(??#A (Tsurushita et al.. Gene. Vol.172, 59- 

63(1996)) . 7^7;^$ Y-<-!7 ^-±.<Dik^^(ommmi^yk^w±.<j:^'&B^'^-t(DW. 

^ (Bethke et al.. Nucleic Acids Res.. Vol.25, 2828-2834(1997)) fi}f1im 
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7.m>t>'ox\/^^it)!b, ^f)>ii±(oEJt-^mtm<m^^rix\i^^-^mm^ih^o 

15 ^ig<^M^ 

K.^jtt^u^-f. i)^^m~un<r> 2 ^(o^mmox?mmx<ouWi:7Lm^>>\-t 2 o 

l;i J: •? , 2 ooioxPgE^j^-e(7) y 3 y t'-^-if c r e ^W^^^W^^(r>%m^^ 

(^^MMloxPIB^^Or^Ttt. 2 o(^»^^loxPiB?iJP^ i I^S^(^^^"em^;t^/^; 
/JSjetS/i^ W^MloxPiB?iJtL<fi^j'j:SgB^JoagmMloxPiB^iJi:tt«a^x.^ 
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^r^;6Sjgw^b^j^V^^^moxP@B?lJSr^ttiL^Co ZflhOloxFmil^B.^'k 

5 1rfj:t>%. :^^m<7>mm. (1) - (2 1) cpi:*50-C*>5 ; 

(1) &^r<Dmn^i^^^^miox?Bmo 

(x^^-f— fg^) 02#g (T) , 3#@ (G) . 4#S (T) X{15#@ 

(A) omm(Doh(i^t!:< th-^(DmmRx:^e^n m xit7mn (g) <d 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



15 «a^;tSi^^;6's^::b-r. 

(2) iJAT<^)14^Srt>o^^SloxPgB^iJo 

(a) :*:mm7T-i^*5l5(^TIBOi?^S[loxPia?!I^-*5V^-C. tfjfclfp,^ 
20 (:^-<-'*^-mm (D2^n (T) . 3#e (G) :RtJ«4#@ (T) 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



5 (c) y rjyif-^— r eO^^ST. ll-<^IB>?iJSrW-rSt) 

loxPia?iJi:O^T?#m6?JDNAmife^^;65jgrt>/iV\ ±E (1) Xfi (2) 

10 (4) ga^tj#-^ : 2 6. mm^ - 2 9. ia^ij#^ : 30. mi^m^ : 3 5. ss 
: 3 9. m^m^ •' 4 2xitmm^ - 4 9-c^$n5iB?ij-cfes±iB 
(1) iBa(^3^^sioxPga?ij ; 

(5) ±IB (1) ?ii:VNt (4) v^-rn;&^-IBtto35IIMloxPgB>?iiS:W-fSDN 
A ; 

15 (6) ci^fK th-^(Dm^miox?miRx^±^ (i) xit (2) ia«to^MM 

(7) !ff^MloxPE^iJi:^MMloxPSa?iJ(^5g(cmMojtfe^;i5#A^ti;^±E 

(6) mmODNA '. 

(8) 3:v^^;:^/^5ga?lJS^fco/>/j^< i:t)2o<75±E (3) IS«feo|gM^loxPga 
20 ^JSr^-fSDNA; 

( 9 ) K\^^z.^tJ:^m*\^h^2 oo^^^loxPga?iJ(7)^ (cBlfMo jt^K-7-*s# A 
$tLyS:±IS (8) E$fe<^DNA ; 

(10) ±E (6) j^iV^L (9) v^•ri^;^)^;l|E«feoDNA^;:J;oT?^E^^$tl 
25 (11) TEODNA (a) RUDNA (b) ^ y = ^ t'-f-if C r e 0#^5ET 
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lwSJ5&$^s TIEODNA (c) ^n^:Lt:^^^tJ:^m.^^M^1jmo 

(a) i^^MloxPiB^J. 3te^AS.U^±i2 (1) X}t (2) E«feO§EMSloxPgB 
?iJ^wOji|g{;:Wi-5DNAe 

(b) Sf^MloxPia^iJ, jtfei=-B&t;^DNA (a) i:PIC^^MloxPge^JSrw(7) 

5 Mi'^-rsatJi^DNAo 

(c) DNA (a) ^^:*5V^T^tei=^A36S«e^B^^S«l$^^yS:DNA„ 

(12) TEODNA (a) RV^DNA (b) a^-t'-^-if C r e <D#i&T 
tcS;&$-&. TI50DNA (c) tr#^ri;i)»ib/j:5itfeiFjt|fe^ifeo 

10 (a) ^v^^;:^;i5ia?lJ^to2oo±E (3) E$fe<^^^^loxPliJ^iJ (^MM 

loxPia^ij 1 Rxj^m^m\ox?mi\ 2 ) Rv^m.^^ A^^mmioxpm^i 1 /at^^ a 

/^^^loxPiB^lJ 2 (Djli{C^i-5D N A, 
(b) ^MMloxPga^Jl. ]te^B&'0^|gMMloxP|B^J2«:rc^Jflgl;::^-t-5mH^ 

DNAe 

15 (c) DNA (a) ^::*5V^•Cit^^A;6S3ta^B{;lg^$H^DNAo 

;irT% ate^A&T;53t^i^B^il:v^^c^/j^6^it<z)3t^^T*)5 ; 

(1 3) 'i&^^Bi!)mtm^jim.B^^itfj:\^'^ ii^s^mti'^±^ d d xtt 

(1 2) 

(14) ate^AiS«ltl6<J/j^3te^•C^:i/j^v^ri:t:#mi:-r5±E (11) Xit 
20 (1 2) E*fe<^:^fe: 

(15) DNA (a) ;6S«0|fefefl2DNA-Cfc»). DNA (b) t^Z^yT.^ K 
DNAX{i-:^:^m^l^DNA!^-f/^;^-CfeSC^:S^^I#^l^^i-S±f^ (11) ^J^v^ 
L (14) v>i» tt*=>(c:SB$fe(D^^fe ; 

(16) DNA (a) tm^(Dllk^i$DNA-^h^. DNA (b) ;6S«F^T-^ 

25 m^ti^:Lt\^^*) z.:^mm^DNAttj:^BW^^'r^ c i ^i^mtir^±^ 

(11) /iVNL (14) v^1"^^;^>M^:|5«o:^jsfe ; 

(17) DNA (a) dSr:^^DNA!J^^/Vi^<^^fef!|cDNA't?fc«9s DNA 
(b) t^zfy^^ \>^DUAXit-:^mn^DNA^^;^::^-^h^:it^<^W^tir 

5±IS (1 l)ViV>L (14) v^•ftl'J5lMc:SElfeo;&^fe: 
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(18) DNA (a) ;6S-;4^^DNA«>'l'/w;^Ol?^fe«cDNA-efcl9x DNA 

i:Sr#^t1-5±IB (1 1) fJ:\^^L (14) v^-ftl.;6^^-Eife^^;^i* ; 

(19) DNA (a) <D~:^mDNA^^/V'7.i!)irf.f^>(^l^:^Vhh:it^^ 

5 mti-^±m ill) x\t (18) um<D:^^', 

(2 0) ±E (6) /j:V^L (9) V^-fi^;6>^-IE«feODNA^Sfe^#:±|;I^i-S h 

(2 1) ±E (6) t£\^^L (9) VN-f^x*^l-IE«feODNA;ii^P>/jiSg^o 

10 mut. !lf^SloxPffi?iJ<^-^fifeDNAO«l3gS:^"t-|a-efc5o (s) fiiri^;^^ 
Sr. (a) itTy^^y^m^^to 
g|2l*. 'g'^$tL/c:l^g^Mfto|gmMloxPiB^|Jro;^^-1^-^^(7)ia^J (-fe 

|gI3(i> -a'^$^xytl:^Siii^(^^^MloxPSfi^iJo;^^-f— ^*g(^gB?iJ (T 
15 ^-^-Iry;^!^) tr^i-o 

1214(4. -^fife$ixfc24gliil^o3gMMloxPga^JOX^-1h— ga*S(7)iB^J (ir 

1115(4. ^^^tiit2mMm.i^(D^^mioxpmm(D^^-'^-^i$^(r>m^\ (r 

:S:^±o^pPf4ioxPia?ij(^rRit ^^-to i^[#^(4b s a h i ?mkL^#^oif>i-o 
S$ (bp) ^^i-o 

25 ?ij^ic* L. x^±(D^mmox?mw\^ # ^S:^i-o a p r (4t y v/ V ywm 
ite^. o r i itizmm<omntv i^y^^-ro 

1218(4. >t^oJS(c»^moxPgB^J;6S. fi&:^(^i^(3:^M^loxPgB?iJdS#->5r^ 
-a-t/cit^^DNA^^i-m^lllT-fc^o TMJ (4^MMloxPia?iJ=Sr. TLJ itm 
^MloxPifi?iJ<SrE*t. :ft:^?^±o,^Ni(41oxPBB^?y<^lR]^%^"t- (iJiTolH-ctjIl 
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i^-CfeS) o ^tc. T\^^(D^mtB s aHIi^-r h%^U m.^itB s aH I 
mim}^<0^^ (bp) Sr*i-o 

D r a I f-^ h ^Tik-t, 

mi in. ■fy:^% KpuLwL (A) s -^y^^ KpuLwM (B) ^tJ^T'y;^^ K 
puMwL (C) Ofll3g«:^^i-^^|2I-e*)5o 

01 3tt. 7^9:^5 KpullwLO«||l!:fflv>ybaSSll'^fiftDNAOiB?ij!S:^'tBI 

Ell 4ft. r^;^^ KpCALwL (D) RX/^^^^ KpCALwM (E) (OfllagSr^l" 
J^^m-efcSo CAP r ofiCAGT'n^-^-, G p Afi^ -^n If ^^^^y A 

Ell r^;^^ KpuLZM (F) RU^T'y;^^ KpuMOL (G) (^fllat^^i"^ 
20 ^la-CfcSo SpA{iSV40Oor i Sr/^sK V AIB^JSr^1-o 

Ell 6{1. KpuLZMOL (H) RXf^y::^^ KpuALZMOL (I) (Om^a^ 

El 1 7 tt. »^sioxPiB2?ij t m^miox?Bm t om^^-a-^b^i- i o . 

Ell 8«. V7;^5 KpCALwMds (A) . :f^:^^ KpCALhnBMds (B) 
;^ ^ KpCALGFBMds (C) (Dm^^Tfi-rm^MVh^o hmB«^N>r ^o-r^ i^y 
B jt-ttitfe^, GFB(:iGFPi:^ ^y^M^i^B^ t (OB'^M^'f-^m 

to 
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02i(i, mmoW^w±.(OiikB=i'(ow^nWi(r>li^^^7yiirmxh^, ^^^^ 

n-r^ VyBWttc^^Soe^O^-yiX b^Ha (C3. C7. C8. ClU C19> 
10 C28) l^. ^tl€tlCrelSmia^x.TTy !^^-</V'^AxCANCreSrnioi=5-e. K•:^-ffl 
«a^x.Tr y l^-f >'W;^.AxALZM0L^moi=10.30.100.300Tlll^lc: l^F^^S^^^/to 

\.itm^. m (C19) *^p>30% (C8) <^JNiiiiad5W<ifefe$iT/^o 

20 m7L\t. «^^^ioxPiB^j. ummo^mni. a?mMioxPiB^j2o3ii«cDioxP 

ia?ij;6s;j^^Ei-5^> m±m.ox?^m t ^mmioxpsb^ij 1 . ^^loxpsa^ij t m 

25 o^^MloxPifi^iJ i: if ^MloxPiB^iJ t%:hh^>C i^mm(r>tfk^m^m.^j^Ay 
4^:j^^E-t-;5Pti^^35S^fifeL. ^S>:V^T^ ASf&t «^^«CS*l^-&b-&01oxPia 
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10 #5o 

loxPIB3?iJoSSf*l#M14*sgg<kLyS:agMMloxPiB?ija: LTtt. 
m.^(D7^n<D^m^Qt>hkKmJ»:\^1tMm^^hflX\^^^ (Hoess et al.. 
Nucleic Acids Res., Vol.14, 2287-2300(1986)) » ^<^T 5/ir^l^-e«. TV 

''^i^m'mB^<onm\m^m\oy^^m t ^msioxpsb^j t a nhtitz 
Litizmm'tm%m. ^i-'^^^yym^<D^m (2ooioxPBfl^j^-em^;t;i5jg 

#'5i:;357":^-r>r'>i^iii14Sr^)^5) T\ l?^MloxPE?!li:^^MloxPia?iJi:(^^(D 
S[w®ifeL/c:|gMMloxPi2?iJ (H-24@li) S.U^I^^MloxPia^iJ^'^tpDNA^il^ 

o:tjm\^^'o^j^L. m^^£^^mmmn. 0mt^y:^^ KpBR322^iij|5S^ 

^1^^^'tfzmm)i^mMtLXm\^^tCo roSfCDNASrln vitro (D^ft^BflS^-C 
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cren e t sjt^ $iirm«^;tsjtx^fTV ^, mmmm'(^mimm^w.wjir ?> d 

5 SfS-fS ; 

(2)2#@. 4#SXf±5#go:^S^iSifei-5i:. S^Stt:^lfP^>1=pg 

etsiTx cre^c<^;s^9{±lLS^^;^-<^;!J^ 2o(^ioxPiB^j 

j^t*5. ^r■^v^9 4'K#:t^is lL:!^m'^<^bh)nm(^m\tU^t>r>X\^^t^ 
ftfe^tiJiaj|^t>oTV>/iV>, V^t)^^S^^^y■^— (Holliday-structure, Hoess 
et al., Proc. Natl. Acad. Sci.. Vol. 84, 6840-6844(1987)) O^I&^W^'t^^ 

25 8§iOi&S(^^;65^8lr$tbS/fe'g'Lyt^. ±fii|(^^0 1 # i 2 # g (^M^<^ 

al.. Nature. Vol. 389, 40-46(1997)) o %r>X. 2#@;i)»^ 5#g tT'OigS 
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Jlimpg* -Cain t t> OTfc 5 r ;&s§^ b 

g (T) . 3#i (G) S.t/4#i (T) (DigSd>bji{fti5-o<7):SS;05m^.e 
l:^S(7);i<^oE^i:{im''j^«5. iBiie)Tii;v^#^^4Sr^U IP] «SMloxP@B?iJ if 

Rxj^m v^nm<D 2 oo^MMioxPiHjij^'C(7>m^^s/^?<^^^^itt* u^-o 2m. 

±#tfCo LTi^tJtjJ*^^,, |lCSB?iJ0 2o(7)^mMloxPia?iJ^W«a^^SJ^?«^ 

MMloxPia^iJli^ffl±+^^j;m^^^s^Sr^Lfc:o T2C/G7A(#217K BB^J#-^ : 
26) . T2A/G7A(#2271 > IB^lJ#-^ : 29) . T2A/G7C(#2272 . ia^lj#-^ : 30) . 
G3A/G7A(#3171 . SB # : 35) . G3T/G7A(#3371 s IB ^iJ # : 39) . 
T4C/G7A(#4171> Mm^^ ■ A2) , A5G/G7A(#5171> iB?iJ#-^ : 49)o ^J:f)^Xii. 
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(Dmm^mi-o m^it. t2c/g7a«, 2^nomm^n>hc^. 7#@oia^«rG 

i (T) . 3#i (G) . 4#S (T) X{i5#g (A) (Ommo^ibCi^^fK t 
t-o<^4£SJttJ5 6#S (T) Xf*7#g (G) (7>:te^(^5*>^>'^i< i:'t>-:&<^ 

15 M^j:5@fi?iJ<7)^^MloxPIS^iJ(^rai?mjfex.SJC&*5jgr5 
;5>^5*=»Sr3|^f^L^o ^(Dmt LTT2C/G7A(#2171) ^T2A/G7C(#2272) SrWS;6^ 

m^mox?mn. mmmoxpmu. ^^sioxpib^j2o. {i^fj:<ti>3mm 

2^l§?a<^5t^^gi^l;^^fe{i. S^^MloxPlB^J. ite^AJfO^^^SloxPSB^JSr 
Z(Dm\^^-f-^DNA (a) i:. H^^MloxPIB^iK ^^^loxP@a?iJ^w<7»iitc:W 
25 -tS^^DNA (b) i:Sry =i:^t'':^— e'C r e<^#^ET(-S^&^it> DNA 
(a) ^'(Dm.Bf-A^mB^BKW^irZZkt^hfi^o ---t?. SF^MloxPia 
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15 

n (^MMioxPiB?iji&D^^aMioxPia3«j2) RumB^A^^mmioxPmn 
m&^BRxfmmmiomm2^z(Dm\^^'t^n^DNA (b) 

^^--^C r eO#^ET(i:S*S$ii:. DNA (a) ^(DMBi=i-A^mB^BV:-M.^ 

*-f . i«i«J!ao^^f!|c{c:$) ;{)>i:*ffi^^MloxPiB?iJ t ^mSloxPiB^iJ t ?rif 
15 A t T*5 < , i^^MloxPffi^iJ i ^MSloxPIB^iJ i ore {-Ji^Sc(^afe^ A;iS#^aE 

-15. ^^loxPIBJ^iJ b ^^MloxPiB^iJ t ^WK\.1tWkmim^=f-(0 2 0(D 
loxPiB^iJopgi::. ^AtJ; 5 t1-5it^^BSrlf ALX*5<o ;i(7)S5(^DNA5>^ 

^^c5t>©Srfflv^Tt J;v\ r©ii^-?-B i:!&!iM&U^^^MloxPiBW# 

25 ;6Sgiia(^^fe^|c±o|i?^feMloxPiB^iJi:^^^loxPiB?iJi:<^^t-#A$tiSo -^r*^ 

gg. *(BJlao?fefeflc±o2ooloxPia^Jora^^:3i^^A^s#?^1-s#^^i^ -<^5i 

fe^AdSl^d^tvat^^B ^s#A^iv?>3ifei^E^i: S» ^fe<*^±<^ 2 oOloxP 
2o(7)loxPiB?|Jo|^^l;l3t^^;^s#^^t^'j:v^#^«> Vk^W±<n>mB=!-A^^< ^ 
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A*etM&, DEAE-dextran&. y 7 :t a m^^m^i ifomm^t^ 

20 *A1-S;^^Sfe«:fflV^5r^:^s•e#So m^omtLXlt. Cre<^31^^=Sr3-K 

^(7)^^<^>i^$t^#.(*:o#3to$R^a[icjte^^#A'e#5wt-efc^o 
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ig^^ti^tc;^^ y -r^y^L. $ i:^\zn^^B^i:^'^\^x\<^^mmmw^f>^ 

(^^^Jlf'l4ai^^<S^^fAUT't*3V^T'biV^e roite^^Afflltl«Sfe>{-v (a)8? 
^MloxFIB^iJ t ^MMloxPiB^iJ <7)^1 \Z S Stlit^^^if A L^^it^DNA5>^^ 
tJ«(b)CreM6^Sr^A1-5 Zt\z.-^ ?) , (a) (b)i^#;653|[A^tl.fcm-^mt?g6^ 
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-c+^(in9:ii:305-t?irSo :^^m<D:^m^m^fi\-f. m^i^m.^'f-^mx-r^ 
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(inverted terminal repeat : ITR) /!i?^®loxPiH^J/^-«y ^— ✓^i^^^iB^U/ 
i?^MloxPi2^J/3te^A/^mMloxPia?iJ. omt;iloxPlH3?iJS:^fAL;ferx/ 
r^^;w;:^ds#(f e>tt5c !a^^MloxPiE?iJ/3t^^A08lf>i-fiE 1:5^^135 

15 ttlCjfA^tLSo ^5l5it^^BjfAffi7^7^^ KDNAO^ajirLTfl. i^^MloxP 
BB^^iJ/^^ -jy -Jr- v^:/^Ba3?iJ/ite^B /^m^loxPSB?iJOfll3§S:^i-5> ^ 7 ;^ ^ 
Yt^mfhMo ^ii^OiHS^^AfflOTT'V e'-f/i^^i^5l5jte^B^Affl 
yy;^^ KDNAirSrlH^lJim^fiiUSfe. Cre^eSrHm^-^Si: 5 »c:Ufe293*Bia 
^©jNBIiaiJi^Ai-S t s mB=^MXm(r>r7' J /v-x t?tt 2 o(^!ff^S!loxP 

20 Umzm^fl1t^<y^-i?y'!mwmi'>M 1 1 "bt-x U^SloxPE^iJ/Jt'e 
^A/^m^loxP@a^iJ(^g|5:9"3)S7'7X ^ K*5($(^H^^MloxPga?iJ//N°y>^-v^:/ 
^ia?iJ/5t^^B/^^MloxPiE^J{:iM^$nytmtfe;tT7'y >^^/w;^d5^fifei- 

25 ^*$ilTV^6fcJ6, !>>f/W;^DNA{i1iill-r5t><^<Z)!>^/V';^)|5i[^ (virion) 

5c 
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^r'f/^^f^^:^mki)^^>(jv:^n.'^ (virion) t^^^J; < /■^y'ir-i^y^^tL 

(AAV) ^cti'<^!>'l'/i'^^i^^-'t'(-'^*n6?^-eS-^$tv5„ fj:A^Xi,. AAV^ 
20 AAV-Sl^*^) \zm7<^tl^Wmm^^f)^hXh^o Z<DP!k^W(0(l!^^^^(^M 

^^gi[A{-(iAAvz)s=i-K-r5!>'</v;^jtfe^ (Rep) n^'Z^Mxh^ajK mem^^ 
#m&«J«a^ii^«l««^^*?tlTv^;5c ud>L> ggMSioxPia?iji»^sioxPsa?ij 

25 Lfc**. 2o(751oxPSa?iJlrjfALytl^^/w;^^f^-C?#5,. -t<^ifA^®«x 
AAV®e^(75i^ifS(;i#^5E-r5ji:^lR]S^Sa^J (inverted terminal repeat : ITR) 
0#^-tCf^Wg*LV\ r0 2oc^loxPgE?iJ^}fAL^AAVS:t hJciS^-t" 

^«)CV^-C. I^^MloxPiB^J i: ^^^loxPga^iJ (^rat- g W5S^-7-=S:if A tyj:^^ 
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^%:tKk^m^hW<^t7!>^'^^^o $^>{-. •?-o^S^TJ«^fe<^C'^<^iie^<D#A 
laSj^.m^^^tofc^-a-. 2o(01oxP|fl?lJ;6S^fefl^±^C^oTV^-5fcie). m^Ltz-j^ 
15 &-c^i:(^jte^^^fA1-S:ii:dST'§S„ roj; 5 ^is^^l^t^^MMloxPIB 

*5l§^O^MMloxPiB?lJ^>boDNASrg^i: LTfflV^54i^. ^DNAO«(^^ 
20 ixS (BiSf-^r^:^;^. 1994 ^ 4 ^-^^ 20-45 >^fJM*x 36(1), 23-48 

(1994). Rxj^zti^(D^\mxm.m o :^^m(omm\^is\^'xm^-rti(o:^mhm 

25 i;/:/if;:^flfe(^RNA!i'^/w;^^lc:;*:|g§g<o^^MloxPiB?iJSrt>oDNA 
fc5v>(i*fj$:i-SRNAS:m^iiA/-e^A1-s;^i5fe;6s^tf ?>ti5o w<^f-e. 
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|^DNASrE^<*:(^{-^A1-5In Vivo St^t h 5 ^OJNflJia'Sr^^^L^lc 

:r.l^:^, 1994^4^-^, 20-45 K> ^Wk^, 36(1), 23-48 (1994) . 

;*:%^<7?g|llc:*5V^T, In Vivo J; t)|g#i-5*i^{if&if ^ 

^yt. Ex Vivo ^^fe^ripC. t hO^HS (^^;ttf. y ^'^^^ 

In Vivo &lCj;«9S:#1-'5^'^«x ffi>«r (D$!i^J?l^«l (0y;t«. IS^m 

-e#. ■^yt^m^loxPiS^JSrtoDNAJwnx.x ggMMloxPSH^iJSr'boDNASr^^ii* 
h^mkb LTO. 0001rag~ lOOmg. ^%\.<\t 0. 001mg~ 1 Omg-Cfc ^ 
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loxPSa^iJ, SoO^MMloxPSa^J^^s^tf ^tl5o ^^MloxPgH^iJ. 
^MMloxP@a3?iJU ^MSloxPE?iJ20 3 ocD^/^C SloxPiE^iJ;6Spl-DNA±(C#?S 

i-^m^'kmt urift^i-So if^MioxPiE?ij/5te^A/^MMioxPga?!ii/ 

3t^^B/iEMMloxPiB>?iJ2Srr(D)llJ:Jti-5DNA(a) iJ:. !l?^MloxPgB?lJ/5te 
10 ^C/^MMloxPSe^Jl^^-r 5^jyiDNA(b) i: ^ y 3 ^^If*^— ^CreO^TlcS 

)l^DNA(b) ornfy 9 JJls 3g||MloxPia?iJl/5te^D/3gMSiloxPiB>?iJ2S:W-t-5^ 
*^DNA(c) t^]}^> ^i—^CreOmETi^EJt^ h . DNA(a) f OJt^^ B 

15 DNA(a) {d^^E-fS^SiBccDafe^O 5 @ e<303tfe^<^^Sr^m(^jlfe^{w®Jfe1- 

^5>:^^:*:^5^o^^MloxPia^|J^ffl^^/t3t'£^®^a<7>A(♦:^aJ^::ov^Tlft§g-t-5e 
iJATO^ijT?, fg^MloxPiB?iJfi> ±X:^^-^-W$.(0 2^^(Dm.^^1f)^hC^ 
7#iOllSSrG**bA-^<73Si$|L/5:ia?iJ (ia??iJ#-^ : 2 6) S^fflV^^o 
20 (1) Tr/e^-r/v:^yyA{c#^El-53t^Og«l 

ilifei-53te^O^?lIi: LT:^fii®lacZSe^^fflV^. ^^DNA^i^±01acZit 
feiF-^. Tt*/ !:/^>'i';^y>' Aolf^MloxPSa^iJ^^^MloxPia^iJiroRgtciifA 
"t55^-C3|s:|il5go^^SloxPE^J(7)^^'|4Sr?fl^LyS:„ 

^iK^nm^. CACy n ^-^S' -/!l54§lloxPga^J/^M^loxPia?iJ/>K y Aia 
^jr6J:5l;i#AU^immiTx/ i>-r/^;^ (AxCALwM) -Sr^tmb^o 'tt^s. 
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^ $ n T 1/ ^ 5 1> <^ t? 5 0 

DNAi L T transfection J; D E^iifla A L T t> J;V^o L 75> L . 

flSl^TmiytDNA^^^if J; "9 ^ l5l^-t-'<TOj^J5ai-^jyiDNA^^=-^5gAL 

'B^^3»clH5ttl-x :^M'^/l'^;^!J'-f/l';^Of-5i^^^dr-^— if (TK) 3te^(7;>;Ky 
10 Aia?iJ/^^^SloxPge^iJ/'lacZite^/^MMloxPiB^J/SV400oriXt/2Ky A 

7*/!>-f/w;^ (AxALZMOL) Srf^KL^. r.(^3|a«l;t!>>f ;W:^AxALZMOLiSr K-^— ffl 
Tf'y •>'('/w;^i:iq^^c AxALZMOL ICCreS 6 Srf^ffiSii: 5 2o(7)i?^SloxP 
Umii-^^^TLK^strnz. D . iP^SloxPIB^iJ/lacZitfe^/^MMloxPSfi^iJ/ 
15 SV40(7)ori:RU?#y AiBJ^iJ<D«}ii(Z). S;|^DNA^^;65^fifei-So im^^O 
;J<y AiB^Jf*. miHl3t<^Tf y !^^;w;^*3ll<^7'n^-^-d>e>lacZ3te^<7)^g 
¥dS^3- f>;iev><t pdi-^ytfet^ifALfcio *fc. Cretan. Cre|im*illl;tT 
X y l> ^ /V ;^ AxCANCre ( Si -ir ?I ^ , Nucleic Acids Res. , Vol. 23. 3816- 
3821(1995)) lcj;!9fcJis&L/i:„ 

#^i-'5jt^^«7)*^ (^^A) mik^n^fu K-t-fflTx/!>-f/^;^ AxALZMOL. 
^-yy hfflTT*/ !J^^/w:^AxCALwMs SLtKJrelg^Tf'/ iJ^^f/V-;^ AxCANCre^. 
t!)ife^*l*iBII& (CV-13Naiiatt<fiC0S-l}NBia) {illRll^l^iSI?^**:^, K-^-fflT 
7^ / -r /W7iAxALZM0L:atJ'^fi)c Lfc^ WAiJ^^fl lacZjt^i^ ^^1" 6 t> 
25 P^-i?-/6S#^iL/j:V>^felacZjie^tilS^t?^j;V\ ^:i^DNA^^±(7>lacZJt 
^^;6S> ^-yy fffiT7'/'>'<>'W;^AxCALwM(^CAG>^n^<-^'-OTl!lt. i-Jfet? 
ib^^^loxPIE^iJ i ^MMloxPIB^iJ^ Olf A$iiX"C^n«)TlacZjt^^;6S^m 
i-So t^goT. lacZste^OISmii. ^^tcite^e^ (ro»^{tifA) 
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(1) iiDUT-fcSTjs, ae^g^$ix5ji5iBii&«c (^-yy h^iBiia) •k%^>tz.t>. 

CAG 7" n ^ - ^ loxPE^J//N ^^^nN'^i^:/B itttat^^/^^S 

rtlPjJlfflJ^a'^l- K■:^~>^Tx/ l^^^r^V^^AxALZMOLS-T^CreHmrx/ 
T / ^ /i^ :^ *514lT lilacZJtlK^ SrlSm L ^ JNBJteti^ < U Jfc o :6S . 

^^fcfiJ-a^^iit^^LTVN^o t^oT. \^X^<D^mi^. :^^^<^^MMloxPia?lJ 
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y^x^^ h\ DNA. ^mmm. i^mm. m^ms^ti^t'^mWiommmt. 

dtSf "bJ^CV^RSI? ^ TMolecular Cloning, A Laboratory Manual. T. Maniatis?? 
m. m2)K(1989), Cold Spring Harbor Laboratory] JcE«fe<^:^&l-JPi:^T^f 

5 HJfe^lJl 

(1) V =^y^*i—^CTe^tt^mmmmm(Dmm 

SXrol^^^n^tio Cre5im«l;tT7'/!J^'r>'V;^^i^^-AxCANCre (M-JrOl 
10 Nucleic acid Res., Vol.23, 3816-3821(1995)) ^1 x lo' PFUfS:, 225cin* 

7 7;^=il2|s:0293/Neiia (t hJ3^J^'Pflli**«^) (STX:. 1^^) $ 

li:^ (59i Fcs-^JtDMEMitJi) ^^M^^ h^z2AmmmmLit, mmuT^. 

15 EDTA(pH7.5)) 5mlt:1m:tmS^^mmLs ?&gaMy-^-^~«rfflV>200W> 2 5^ 
(305p>x4®) -ej|ffllia«r?K#L. 3NBliartlC#^El-5CreSe%*fcffi$'ti:^o 

fcMS^^^-^-YjJ'D^.L^^T'lSOOOIlli^lO^^ji'L^L. ^(D^m^^W^^ 
(-80'C) Lfe. 

(2) 3E^^loxPE3?iJSr^tP'a'^DNAOf^|!l 

20 m±mox?Bm^(DS J&l6o;^^-f— S^Sr 1 *&St> U < « 24ISiHli^(w, 

f|&(^):^SJCfiJ^|Lfc52:teSO'^^!feDNA;Srf^tfCo -^fifeLfcDNAO^^^ti. 

y^iisr-a-^ti/tie ^^sioxPia^ijo-g-^DNAofiiiiSSrisii (±y:^mitmm^ 

■i- : 5 5. Ty^-tr>-xmo@H3?IJ#-^ : 5 6) (;i:^i-„ ^M^loxPIB^iJ 
25 (iryy^^j&tJ^Ty^iryj^ii) t:|g|2~l2l5{ci^re m^m±y:^mtTyi- 

fdl^. 5'*iS;6S^n^*tt4igS^WL. j^5t5i^;«lS$lJISS^i|)CbammhoI<^m^bm 
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5 (3) 2oO^MMloxPSB?iJ^'^tf^®)NAO^$S! .. 

%mmk<r>mmz.^ i:iB?iJ<D^mi!loxPia^JS:Wr5S^NA«r#5 @ 

7^7 >^ 5 KpBR322^^JRg|imNhemtJ^SalIT-|l^(^m>fkb. ^MMloxP-^fife 
DNA (l^SO^Og^) 24ffi^Sr^tL-enT4 DNAy:^-- ^-eiigationS/S (T' 

10 7;^^ K : -a-^DNAO^/Vit 1 : 6) ^'^r^tzMs ^iJRB^^XbalS.U'XhoITll^ 
(-tmbUfCo :i(D^J|5S^l!l*£!.a(c:J:'9pBR322 DNAOj^^Sl-^I^^^S-a^t^^MM 
loxP'a-fia)NA:iS|^36»tt. pBR322 DNA(7)i^M3lC|nli:SB^Jo3gMl[loxP'g-fiJtDNA;6S-^ 
^f-foJ^-a-L^m. lkb<^ii[^:i^DNA;6S^i:5e ?>CV>-e. ?|cSJC&St;«fJR8^^?i<t; 
^h-lt^MMloxP-g-^DNA^GEANCLEAN II {yf^V^) XZ-^V)^^. nWi^ 

15 ^mL\or^mU'^^'^\^ftUJmmk (J^4.1kb) SrJ2fet;i^-rSJj;;(^S^DNA^L 

(4) 2o(D^^MloxPiE?iJ^t?OCre|lfe#m^xSJ^? 

i^Tl-^-rr 5'ir>r;^&-C. 2oO^^MloxPE^J5g'CCre^fe#i|aiJlx.S/^;;6S 

20 50niM h y ;^:S®fc(pH7. 5) /lOnM MgClj /Img/ml '>JliL?tT>'V':/ ^ l^/ 

liiiM7 a: ;J-:=:/V7 n 7 ^ K (PMSF) /5 M g/ml T T'o ^- Ir^tf 

(3) -elS$!ibfcE®DNA (iMg) h (1) TfflSSlLytCre^-^tf^ija 

^S^c:45/xlOTE/^y7T- (pH8.0) S.t>*5 1 OEDTA^?^ (pH8.0) ^^n;t, 7 

/vet^L. #e>tLyS:DNASrRNaseA(20/xg/nil)^lr^tfTE/<s/7T- (pHS.O) 30 

^itl^> :^{b:^^v'5'-^ (EtBr) ^felcJ;i9^ffi$;ixfcDNA(^/<>-K^lr^*^Uyi:o 
Cre^;lJ:5m^;tS^&S^^T5mI<^iE^4^<^S®DNA (m.lkb) S:$lJPIi^mBsaHI 
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m^ti-^t. 2.7kb. 610bp, 380bp. 360bp<^4;t:(^/'^i^ K^s^CSo 

DNA i mMmiox?(D hfa^ m^ohT><Dm.mmki)^^ i: 5 (^t?. sr^ijusi^ 

^BsaHnmb-t-S i , 2.7kb. 920bp. 380bp. SQhi>(OA:^(D/<^yYt^^'C^ (13 6 
#M) o t^oT. 920bpO/^>'K{tCrel::J;5«a^;t^/$?;05jg^:fc- i:S:^L. 
610bpJSttF360bp(?5^^:^ KfiCretd J: S«i^x.R^£:;6Sjet TVN/jJVNr i Sr75i-<^-e. 
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mR}ti^(om (DNA/<y K<^^$) %:m:k<D rgj ^ DNAO/<y K;65^S^:^i' 

i^thX'^f£\^^m^ ( r9j o5%*??s) ^ roj tLfco ^^<o^mii^(Dmm\z. 

[1] l9^MloxPiB?iJS:-o^i-57'9;^$ K (pBRwt) 
7^9;^ 5 KpBR322lc-oo^4SlloxPBa^J^#AUyj:7'9^$ K (pBRwt) S: 

15 (a)pBR322Srf JPS^^EcoNIT^m^b U> $ fJlKlenowi^^lC J; Wii^mt 

(5'-pCCTCGAGG-3') Srligationt. ^iJIW^XhomU^stl-ei^^ifk^. r;<f 
n-;5^f||?t^S]Srff VN»^2. 9kbO/^> K=^§3 tli b^o r O^^:^ KSrGEANCLEAN 
20 II (7-^aVtt») Srfflv>Ti|tSliL. >t-«ijoJS;65Xhoim<k»f>tx flfe:^j5SPstItmb 

{£ff>T"efe 5 j^2. 9kbC0DNA^^;lt ^#fCo 

(b)pBR322^^JPSi^#NheI-cm{bU. »^MloxPifl??iJSr^tf^fi)cDNA(52bp) * 
ligation^. $iJPIffll|IXhomtjq'stI-Cllll^?^^liL. SJ&IE«rT;yn-;^S^?*») 
LfCo ^^^loxPia5^iJ?r-o-^tfJ^1.4kb(D/^>'K^^«9aib, GEANCLEAN II 
25 (7':^=i:>':f±f|!i) JSrfflv>Tlfli!iLys:o roJ^1.4kbODNA»f>ttj>i-{i)OilSdSXhoU^ 
^k^>T-. flfe:3b^*sPstim^li»f>i"t?fc5o 

(a)(b)T'li]^L^mDNA^ligation^;'cJ3i@=S:?15®^^L. pBR3220NheI^^^ f 
iEcoNIf-^ hi:(^)r^(z:-ooiP^^loxPgfi^iJ;6SifA$ti^7"7^^ K 
pBRwt(4.4kb> ia7)^#y5:o 
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(3) iilHlUS^^^loxP-^fiKDNA (52bp, 24SIIS) ^rligationL^ (^9;^^ 
10 *S;&^t)«$iJPSii^i'mb$n'^^MSloxP'a'^DNA=SrGEANCLEAN II (7-:h=i 

( 2 ) S^^SloxPE^iJ i ^^MloxPia^lJ t oreTOCre^fe#m«l;tSf& 

15 s^&&t;5/i?^;^ffi(i^Si0tj 1 - (4) tmm-^h^i>K mmiknmmmi- 

(3) T*^LfeDNAOf^i3l9{w||1fe«flJ2- (1) -e*UytDNAS:ffiV>;feo 

20 Jg'e*^5ier5>li"CS^&^S^T1-5:li:;65^?^i^TV^S (Guo et al., Nature, 
Vol. 389, 40-46(1997)) » 
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32 



PCT/JP98/05094 



loxPBB^J (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATT6AAGCATAT TACATACG ATATGCTTCAATA -5' 

BLmm x^-v- Bimm 

(13bp) mi (8bp) (13bp) 

5 1 - ( 4 ) X^ LitibK 920bpO/< > Ktt±(M&t>*T(ia<^DNA<Diiig;fy7SS*a 

e Lxm^ Litm^i:m i i-:^i-c ^ ^c. mi <DUM(om^^^r\^^t 

10 #11.12,13(iH»^:2.3.4) : J^mitMc^^^^i^Xmt^ ; 

#21.22,23(iS?iJ#-^:5.6.7) : . S«^g:|5g*•Cii*^j^V^ ; 

#31.32,33(gB3?iJ#-i-:8.9,10) : ra<*:-e±* «9 . ««^SI^^*^?ii*'^CV^ ; 

#41,42,43(iB?lJ#-^:ll,12.13) : t) . MH^^^-^XM^fJ: 

v^ : 

15 #51, 52, 53(iB?iJ#-^:14, 15. 16) : RJt^\tizm^f^i^X±t^i)K r < -UMl^ 
#61,63(iH^J#-^:17.19) : ^mmtiit/u^X^fl^^^tK SiSHwX-^**^^ 

mt.xmt^ (5-1 0%) ; 

#62 (iB?ij##:i8) I ^mmtntA^ifx^ti^^t^. s.jt^\i-^fk^mmt.xm 

#71,72,73(@B3?|J#-^:20,21,22) : 'fF^ficfifSi: ^^■C•#?^CV^;&s, Sj|;;{ir<-^ 
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5 3 # g xfi 4 § @ <Dmmi:m^i'^ t i^^MioxPsa^ij t fiis t h t/j; v ^. 

(3) 5 # i . 6 # @ X« 7 # S (D:tegSrg|fe-t-5 k W^MloxPiB^U t L < 

SliSASie#?'jJV>i:fRft (Hoess et al.. Nucleic Acids Res., Vol.14, 2287- 
2300(1986)) $HTV>5igMMloxPia?iJ (#7n::=lS^) I^^MloxPia^iJ t o 

15 ige);!»»iJ'jJoyS:, 
ll%^J 3 

( 1 ) i^^MioxPiB^ij t ^^MioxPiB^j t ^tt^mm)U(omn 

B^^MloxPiB^iJ k ^^SloxPga^iJ t <^Crefe#«alfe;tSJ5S^s 1 RXf^ 2 

Cl] if^MloxPIB^lJirgg^MloxPia^J^^-rST'y;^? K (pBLAmutant) <Dm 

pBR322(7)i^iS(cS^^MloxPiB?iJ ^^MloxPiB^iJ t 'Jr ^-a- U^m. 4kb 

^^-pAxcw (ii^PB2p8-308585-§-<2^^15M) >S:^JPI^mXbaI5:t;«XhoI-eill^{^m 
^bt. Sf£:?g?il:T;{/p-;5^1:^^ill^m8kbO/^>'F^^«9aiU> GEANCLEAN 
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(1) - C2] vmnLit. )^:if(Dmz.w^miox?mum^(Dmmmmiox? 

Zfy:^^ KpBLAmutant (8. 2kb, EI 9 ) iSr#fCo J^ji^b* r (^T'y ^ ^ KpBLAmutantfi. 

5 z(D^mffoit:fy:^^ h*(Dm^x\ mm^\tmimn, m. m, m, 

#31. #41. #51,#61,#71.#72.#73.#8Hcm-t-53^SMloxPia?lJi:»^SloxPlB 

C2] i^^MioxPia^ij t m^m\ox?m^i^tt^m'mm(omm 

^7^^ KpBLAmutant *^P>. Crefe#«a^^S;^^^cS®^CffiV^5i?^MloxP|B 

^7 7.^ KpBLAmutant tcfi, wT^LtcTf / /V7^ y M.n^izmmmm 

GEANCLEAN II (y-:^=>iX^±i^) i:m^xnmvtc. zm.2kh(Dm.mm>M^l^K 
15 ^-tSJC^t^SSf i LT^ V 

( 2 ) i?^MloxPia?iJ t ^^SloxPBB^J t ora"COCreft#m«l;tSf5 
HNKliLfc^^NA^^Ki^?iJl- (4) X^L1tBUtm:.l3\it. 37'C-e30^re» 

#«a^;tS^£^S:tfo/c:o S^&^T^. RJtMizAS pl KDT E 7 r - (pH8.0) 
&U^5m1<^EDTA^ (pHS.O) SriID;t. 7 tint^jVA^m^ibrnz. 
20 ^na7)N;WAJ4tfl!^fTV\ $ ?>(;i3c^/-/uit®!L, #e>ixyS:DNAS:RNaseA(20 
Mg/ml)^^tpTE/<5/7T- (pH8.0) SO/xllC^^L^Co ^^V^T^ ^O^ft^ 

m^mmDiaumu T;5fo-;^y>'H:^^Sj^> r^^k^^^^e^A (EtBr) 

25 Drali^-^ hi)^2 ^m^^i-^(DX. Cretd J: SM^^^OJjgt ^£V>#'e*(l. Dral^ 
<b{-«I:?)5.9kb. 1.3kb. 0.7kbO3*(^^-<>^ K:6S^C5 (Ell 0) » 
DNA;iSCret;: J: O mife;tSi;£:<lr^w1-fc . 2 ^BfODraIf->r hSmoxPi3^J-oS: 
-^tfrnbc^^it^DNAi:. -oOloxPia^lj^-^^DraIf--f hi>^^^htl\^^m3.8kp 
(Dmmmi}iM!>^^Z^(DX\ DraUmbJdiOS.Skb, 3. 3kb. 0. 7kb<^ S^^cT)^^^' K 
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# r t 5. QkhRm. 3kh(Dy<y K#SfiCrelC J: T 

5o iiJ(i^J2- (2) xmmLfcE}^^<D^mm^. :i<Dr y±^xmo 
#11, 81 : Eft^itM^mmmi^xmh 

#21,22,23,31.41 : SJ^?«t1=^f*:-Cil:* . Mn^^t.Xmtfj:\^^ : 

10 #71 : ^mmt\^tAyt'x^f£\^^i>K -^mnmmi^'^t^ (ML^mmit 

#72,73J:«9#v>) ; 

#72.73 : ^fpg^*:«^s^:A/^-et/j;v^^s. r<-lfcs^^il:i5g*-eaitf ; 

15 (Hoessetal., Nucleic Acids Res.. Vol.14. 2287-2300(1986)) ^tlTV^^ 
0> ^(^a^ (^Jiil-SJ^:i^(^S) {i|Rli:^®m(^fi^-C*>5#72'^73J:»5 tii5<. 

20 ^]li^j4 

( 1 ) m^Mioxpm^ t m^mioxpmm t © w-eocre^fe#«mx.R)S 

Cl] S^MloxPiB^iJ ^ ^mMloxPifi^iJ =lr^t?S®DNAO^$!i 

25 ii:i^:ba)NA(^>taiJoiisi;i^^SioxPgfl??ij«r> fifc:^ij:^MMioxP@fl^ij%'t-t-6S 

@DNA^|llifi«j2- (1) - [2] {C^L^^Ife{-^^^V^^$SlLfe„ -f^jlt)*?. :f7 
^ KpBR322lz:l?^SloxPga?lJ>5S i m^X^f\^f^'fy ^ ^ KpBRwt (^Jfe^aj 2 - 
(1) - Cl] ICialfe) O^JPI^^SalIf--r h(-^ #>«rCD2:tegm#IUfc^mM 
loxP^^NA (m 4 ^tJ^m 5 #fiS) =S:ligation Lytff^jytDNA^rS^DNAt LTP 
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mRjt^i^(Dm. mk^<y h*(D^Sk^) ^^i^(D rgj tL^ m(D^<>yi>mt/wt* 

5 OV^Tfi. IIWJ2- (2) -T?(^|ft^^#fia$tV^V% ) 

#61710SgSi!loxPge?iJSfffiVN^#^liftl|ilS^£:«s: (920bp) t>^-nmit>ibtl. 

#2171. #2272. #2373<^)^^MloxP-a'fifeDNA^^^^, |IJiE0tl 2 - (1) - [2] 25: 

(1) - CI} \:i7jk\.it:^mx. m^mioxprn^itm^mioxprn^it^^ 

t^Zf^:^^ KpBLAmutant (8. 2kb. 1^ 9 #m) * 3 mmmm Lit, 

C4] Cre^ife#mm;tS^£? (^<^2) 
15 C3] l?«l|gSLfc7'7;^^ Klf^JPfi^^Nhel-t^mfkU. mmms- (1) - 

[23 {ii^Lfe^fe-e^^MloxPiB^iJ^Se^MloxPia^iJi: S:^-t-5E^±<^Sfr 
DNA(8.2kb)^^MLfCo :lOS^DNA^S^fflV^. ^Ife^iJ 3 - (2) •C^Ly^::fr^£T• 
Crefe#m^;tS^&S^^f V^«?4ff UfCo ^ol^M. 3m^(^^^^loxPiE?|Jv^■fi^ 

20 2iSS^fi!$^t;/S:^MSloxPga>?iJ(i. Sf^^loxPiB?iJi:<Ojaift;tS/;SSrJ5t A/if 

( 2 ) 2 o(D|II CSa^iJO^^MloxPia?ijra-e<^Cre^it#a^;tSf5 

en 2o(D'^^^loxPia?iJ^-^tfS^DNA0^3|!l 
25 29m^<^^MMloxPia?iJ (gl4&t^|g|5#fiS) (c:ov>T. HJfe^^tJ 1 - (3) 
^ L:fe;&i*-t?EiiWA</>M*Sl-PI CE^iJogE^MloxPia^JSr^i-SSStDNASrSi 

mitLfc^yy^^ KpBR322(c:^ixmiigationL, pBR322 DNA(Di^iS(C(W)i:ga?iJ 
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\z±<mmK.s.Jt^i!>mz. ^fj:\,^mmmiox?m\ith^fctK #227i> #2272. #3171. 
5 #337i.#4i7u#6i7i.#6i7m 1 mmm^(7^mMmiox?mmtmmu&. #2171. 

#2273.#327U#4172« 1 4S^Mg|O^^SloxPiB^J(7>ij^^@«(^$!l^T-*mx.S 

C3J m^mioxprnn^r-^^i-^zTyT.^ h*<omm 

#2171.#2272.#237303^^^1oxP'a'^DNASrffiV>, II1S01I2- (1) - Cl] 1- 
10 ^U^:^i£-C. yy;^^ KpBR3220NheIi^^ hirEcoNIi^^ h O^I^Jeti^tL 
0|g^MloxP@E?iJ^-o}f AUyt smfit^T'^;^ ^ K (pBR217UpBR2272, 
PBR2373. #4.4kb. EI 7#fia) «:«illL/c. 

C3] 'C^^UfeSSI^OT'y;^^ K (pBR217UpBR2272.pBR2373) ^^Mti 
15 $iJPI^IISalI"C?mbL, yy;^^ K^;l^fA$i^-CV^S^Oi:IIH:ia^lJ(^^^MloxP 
-a-^NA (#2171. #2272. #2373) ^•^rn-etl.ligationm, ^li^aj 2 - (1) - 

C2] ;Rt>*^wj3- (1) - [1] K7^Lfc:^mx. 2^(Dmcmwmmm 

lojiPMS.n^^i'^SmmozfyT.^ K (pBLA2171x2. pBLA2272x2. pBLA2373x2. 
#8.2kb. 09#fi8) SrfllilUyto 
20 C5] Cre*fe#mift;tRf& (^«^2) 

[4] T^m^tfcssiioy^;^^ h'^mmmmmieix^ti^timith. mm 
0!i3- (1) - [2] \z7fiLit:^Wi-v2^(Dm\:^mn(Dm^Miox?mi\%:^ir^ 
mm±<omnmMs.2kh)^mmLito :-(omwmk'tm^\ mmms- (2) v 

^lciiv>^^Tfco^„ 3g^MloxPSB?y#2171tt. -lH5«1'^f<c-es;£:dS±^St> 
(D(DM^^^t.XE€^imnLtc. -io. ^MMloxPiB5^lJ#2373f*S^m5tA. 
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(2) - [3] -t^m^Ltzyy:^^h'p&m71RWm72^^ii^iimmm^ 

^MloxP-^^DNA (pBR2171 «#2272 L < {i#2373 b . pBR2272 ft #2373 b ) h 
5 ligation^. ^Jg^J2- (1) - [23 ZHU^Hlife^SJ 3 (1) - CD (C^Uyt;^. 
^fet?, 2oo^/j:-5ia^Jo^mMloxPgB^iJS:^-f-5 3@IS<7)r7;^ 5 K 
(pBLA2171-2272.pBLA2171-2373xpBLA2272-2373^ #8.2kb. Ill4#fi§) ^^tUL 

. yto 

[2] Cre^iSc#«ajJI;tSi$: 
10 [1] T-mtgL/hy^;^^ K^$iJRB^mNheI-etmbL. 3 - (1) - 

C2] ic^ Lfc;^&T' 2 5i2?'J<^^MS!loxPBa3?iJ$r^-t-5 E^±<^^^ 
DNA(8.2kb)SrP$!it^o wCOSSDNASrffiV>. IIJg«aj3- (2) "C^L;fe:^ffit? 
Creife#Jiaift:tSf£:Srm>f»^Lyi:o SSt^M^tcSiS^J (#217K#2272, 

#2373) O^^MloxPga?ijrf9T-{t. V^-fi^(Dm^•a•^:>ii:i: tCre^fe#m^;tSfSf* 

15 ^<je#^j;/5*oyto -fi^et?*?, -eti-eix(^)^^§iioxPia^jfm<^ioxPga^ji:^x 

]^±. (1) (3) (^^^ctO. 2o(^*IS^Ill^(c*^Lfc^^S[loxP 

ga?ij(4. -jt£Sc^;^^g^Lfc0gMMioxPsa?ijj;oig.iii#^tt;i5iii*oyho -t-^ct^D 

2o<^:itS«rP^(-fiifeL^^^MloxPia?iJ{i. i?^llloxPia?iJ5tt>*S^j;S 
20 if ^SloxPiB2?iJ «SJ5£:^Ts CIB^Jcoag^SlloxPia^iJ if 5 U-e«^^M 

loxPia^iJif^ Ltl^milSf£:1-§wi:3)S5lbA^{-^$*T.fCo ^MO|f|S{55[ 
iLTfi. loxPSa?lJ(7>;^-<-1^*-'^^0 2#i. 3§S. 4#i. 5#SOrtp 

H#2171(ia^iJ##:26). #2271(ia^J#-t:29). #2272(ia?iJ«#:30) . #3171(ia^iJ 
#-t:35). #3371(Sa?iJ#^:39). #4171 (iaj?im-§-:42), #5171(gB^J#-^:49) ^jj if 
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Ci] 2o(^i?^MloxPia?iJ^{;i^ci-:/'fklflJ{i (Swaif-^ h), Sri^oT'y;^ 5: 

5 K (puLwL) Oflllg 

yy:^^ KpUC119<^$lJRS^^Ecll36II■^^>r hHi. ifi^MloxPiB3?iJ;6S|^:^fS](c: 2 
o^A^ixfcT'T;^ ^ KpuLL (m^iLh. Nucleic acids Res., Vol. 23, 3816- 

3821(1995)) 2^(Dioypmm^^^-r^^^-yit^&.^mm^miimi'\}- 

10 puLL^^JPS^^NruIT't^fbL, Swal^V*- (5' -pGATTTAAATC-3\ Sa?iJ# 
6 1) Srligation^. Si^NruI-etmkLfCo NruHdJ; S^^Ot^bti. Swal 

Swalf-^ h^^^o^y;^ ^ KpuLwL(3. 3kb. HI 1 1 ^(DA) ^#^o 
15 [23 !if^MloxPia?FiJi^^MloxPiB>?iJi:(D^{;i^o->'^l:lfP<4 (Swalf--r h) 
Srifoy^;^? K (puLwM2Str/puMwL) (^flflg 

T'y ^ KpuLwL(Z5 2 oO^^HloxPSfi^iJO 5 *)(^— oSr^MSloxPgS^iJtCg 
JJILfc:2®li<^7^7^^ KSr«l^"t-6fc«), iJXT<^ (A) . (B) O^m^^n 

20 loxPSB^iJSr. :/y7.^ KpuMwL (Ell ItfOC) \t^m<om^^loxPmn^^tl 

25 (A) puLwMO^ilg 

puLwLSr^JPS^^XhoITm^bt. ^^MloxPiB5?iJS:'^tP60bp©'a-fia)NA (I1I12, 
±tJ(^iIOi2?iJ#-^ : 5 7. T<a!l<^^<^ia?iJ#-t : 5 8) trUgation^^BMi: 
m^mi^L. ^^^loxPia>?iJi:3^^SloxPiE?ijr^{::SwaIf-^ h^i#o7°7^^ K 
puLwM (3. 3kb) ^#yto ^ , r (^T't ^ KpuLwMtD-a^fifeDNAlFB^tT^i^^ia^iJ ^ 
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imn\^^j:?>X 0 \z.Wt%^\.fz.<DX\ zfy:^% KpuLwM(Z)!^^MloxPi2?iJrt<Z)XhoI 

5 (B) puMwL<Dfl||g 

puLwL%^JPgS^mMluIT'?mkL. ^mMloxPga^JSr-^tfeObpO-g-^NA (Ell 3. 
±ftijO^Oia?iJ#-^ : 5 9. TiRiJ<:o^<^Sa?iJ#-i- : 6 0) Srligation^:^^®^ 

mnmkx.. ^^MloxPiaJlJi:Sf^^loxPga^J^^z:swaI1^'1' h^ritoT'^;^^ k 

puMwLO. 3kb) 5Sr#yto $ ^ l-x 7^7 :^ ^ KpuLwM<75^# b 1^^. puMwliD-g-fifeDNA 

puMwLO!^^MloxPBa^JrtOMluI-9--r h {^m^ LTV> 5„ 
C3] CAG^n^— ^-(7)^ D— WbSP^t:: 2o(7)!?^SloxPga3?iJSrjf AU;fe7'7 
^ K (pCALL) OlSH 

15 CAG7°t2^-:^'-<^7'o^— ^-gUtzKU Aia^J^O|SlC2oO!I?^MloxPie 

(a)CAG7'n^— ^ — Sr'^trT'y;^ ^ KpCAGGS (Niwa et.al., Gene, Vol.108. 
20 193-200(1991)) (7>^ o-:/^k^HJ^^t?fc5EcoRIi^^ h S:SwaIf->r M-^;tyt7'7 
^^KpCAGw (#gg^8-84589-^^#10H) Sr^JPI^^Swal-cmfbU^DNAo 

(5)7^7^^ KpuLL ( [13 \z.wm ^mmmm'&sB^iikxnconxw\mm\tu 

Id Lfc 2 0(D^^^loxPia?iJ^'^tf^lOObpODNA»f>T'e 
25 (a) (b) i^DNASr^>1-^[rligation L, mmmms^^mimi^^^WMmi:\^. 
zfyT.^ KpCALL(4. 9kb) ^#fco 

[4] -fy:^^ KpCALLO^' n->"fl:gp^5SrSwaIf-^ V\^^^tL^y:^^ K 

(pCALwL) <?5«||i 

7^7:^ ^ KpCALL(7?2oOloxPia?iJf^lc#^El-5 P- Wb^{iSr$iJRSi^^ 
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j£l±l^mm^nTnlX'mitL. Swaiy:^^- (5'-pGATTTAAATC-3\ iB2?IJ# 
6 1) ^ligation^. mmmmmnrul-QmitLlto }irMUZ.X^n^(Dmit 

h 7 ;^ 5 KpCALwL(4. 9kb. |gl 1 4 "l^iDD) S:#feo 

K (pCALwM) (omm 

10 5 K^#57J:feJI^T<7)M^f'^^f7ofCo 

(a) 7°^;^^ KpCALwLSr^iJR8^^MluI5.t;«XhoIt?lRlNFl:i|^<k^^ T1^n-:^^)V 
Wmmz.^ 9 If^MloxPiB^J^:^* /ivm 8kb©»fK-S:lilJ|XLfCo 

Kl Ls i?^MSU«^S^loxP|B?iJSr'^ti'100bpCODNA^>H-SrleIHX L^o 
15 (a)(b)-eig$!ibfci^DNA;S:ligation^;>cli®^?l^®^»lb. 7^9^^ K 
pCALwM(4.9kb. nil 4q'OE)Sr#^o pCALwMf*. yn*-^-/!gi^S!loxPgB 
?lJ/SwaI1^-1' h /^MMloxP|B?iJ/7Ki;AE?!l<D«5gSr^'t 

C6] mjfe^rx>''>-r/V';^f^$!iffi=i^^ K'<i5'^- (pAxcalwm) 

20 C5) -ef^SSLlfey^X^ KpCALwM(^. yn^-^^-d>e>7K y AiB^JtTO^fP 

^5 9 — (r>*(^W(t^'^(r>-)5^ (Miyake et al., Proc. Natl. Acad. Sci., 

Vol.93, 1320-1324(1996). :RtJ^iHFM¥7-298877-^«) l^lt^oyto 
(a)TT/ 5Mt^Em0E3^i^^iii^Ol5(^^;&;6SJf A$ti/;:;<7"fey h 

25 3;^^ KpAxcw (i|#M¥8-308585-^^#15H) iSr$iJ|5Si^mSwaI-e«L;rc, 

(WT'y;^^ KpCALwMWJiS^mApaLI^^traindIimmiincIIT?|lNFm^kb. $ 

2.4kbOj^ff>i-iSrllIliXLfCo 

(a) (b)-e|^$SlL^NDNA^ligation^. l^l^>m<n>-U^y J^^ • ^ • f h o 
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' /<v^-^JVir^yV Stratagene^t®!) ^SrffiV^T/^•y ^-v> 

:^^S;SS:m\ ^mm^:kmm\^Wk^^fJ-^^y h=3;^^ KpAxCALwM(44.9kb) 

K (puLZM) (omm 

yy^^ KpuLwM ( (1) - [2] KUWl) (^^^MloxPgB^iJi^MMloxPK^iJ 

10 (a) -fy:^^ KpuLwM^^iJPI^mSwal 1?^^^^. T;*f o y/wm^^l6tw J; «9 E 

(WT'^^^ KpSRlacZ (Miyake et al., Proc. Natl. Acad. Sci. , Vol.93, 1320- 
1324(1996)) ^mmmikS^lllkXT?s\.l'^Wi^\zmit\.. $^>{CKlenowffiJ*{Cj:t) 
j^C=^¥mtfc^. riSx2-7s^;vmMMm\zii 19 lacZit^^iSr-^tfl^JS. Ikb 

15 <D\xm)n^m^\^it^ 

(a) (b)-C?PS!lLfeTONA%ligationL. fSiJPfi»5(ISwaim<b#::*:J»®t:?i^lti|eife 

^ KpuLZM(6. 4kb. HI 1 5 tfii^F) Sr#/Co 
[23 »^MloxPga^Ji:^MSiloxPgB?iJi:OF»3{;iSV40(^^$!l;*-y v^^' (ori) St^ 
ifs])A^m^mK\.ti'f^7.%Y (puMOL) (^fflflg 
20 ;^ 5 KpuMwLO^^MloxPiB^iJ h. ^MMloxPIB^J i: ?rSV400o.ri& 

(a)^^;^? KpuMwL ( (1) - [23 lwE«) S:$iJRBi^mSwaITtmbm. TiSu 

(WT'y;^^ KpCAGGS ( (1) - [33 (C|2ii) ^^iJPIj^^BamHnmkL. 
25 Klenow^^{wJ;i9M«S^¥mUfc^. T;^n -;^>{/*/wm^l^i!)l-«fc 9 SV40(D 
ormtJ^jK y AiE?iJSr-^tp)^340bpODNA8lf JtSrHlilX Ulfco 

(a) (b) X-mM: L/cMDNA^rligation L. $iJPW^SwaUiM:*Cj®ll^?^iri|Stfl 
L> KpuM0L(3.6kb. 131 5 4'(7)G) %#^c:o 

[33 il^MloxPiB?iJ/lacZ3tfe^/^^SloxPia2?iJ/SV400oriS.tJ^JK V AIB^J 
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/m±miox?mm^nxLfczf7:^^ k (pulzmod omm 

^^SlJ' J; 0 I^^SloxPlfl^iJ t 4kb(DDNA»f>ltS:lililX LfCo 

(b)7'7;^^ KpuMOL^^JPS^«ei:RtKXhoITlR)^(Ctmbm> T:^n-^y/V'm 
^^Sll^<t •? . ^mmiox?mm/SViO<DoriRXfn'^V AfB^J/I^^SloxPIB^USr 
■^tf*t)440bpi^DNA^>i-^Ii]i|X L yt, 
10 (a) (b) X^mm Lfc WAlrligation L. $lJPS^^Swa^^^b^;'^B&l"l'?l^M^^^ 
L. ^7^^ KpuLZM0L(6. 8kb. 1211 6 4'OH)tr#^„ 
C4] -^^7.% KpuLZMOLOlacZate^OS' ±iSfE(;i^^ •>?:^:^r-f-ifafe^(^jK V 
Amn^nALityy:^?. K (puALZMOL) (^fllSg 
mm^jV^Pk^y(;U:^im (HSV-1) cof^ 5 — ^ (TK) it^^OJj^!; 

(3)7^7^^ KpuLZMOLSr, lacZite^<^5' ±»JO!^^MloxPiS?ij05' ±^i|-C— 
yBfmJirLfj:DNA{«ff>lt«r#5fc«)iJiTO^f^S:fTo/c:„ puLZMOLSr^JPSi^^Snialt? 
^H^kL^v^T$lJI®^^KpnI•r??^^fc^> T:<fn-;^^7vm^e3c»i{c:J: •9^6.8kbO 

20 E^J(^DNA»fK-Srllll!XL;feo 

(Wyy:^^ KpTKfi, HSV-10TKite^^^tfJ^3.6kb(^BaniHim^kJ^>T-;6^ 
pBR3220BamHIf--r h(;:}?A$tufcy7;^5 K-CfcS (M.Wigler et. ah Cell, 
Vol.14. 725-731(1978)) „ pTK^mmmmSmmmcoimiti-^ t . *?J320bp<O 
TKstfe^OTK y Aia^iJ/J**^ 9 W-tirSo ii'O^ 0 fcB UytDNAJIfrK'Oj^JS^SraalS.tJ' 

25 Kpnlf--r Md-tSytftiJiLTO^f^SrttofCo :^7;^ ^ KpTKSr$iJPIS^mNcoIt?m 
ibt. Klenow^^J^J;«9i^«SS:¥^ibL;fco ^5feV>T. Kpniyy;<7- (5'- 
pGGGTACCC-3' ) IrligationLfc^. ^iJPSi^^KpnIt??^<bU;^o $^l-> MPS^^ 
Smaim^k^T;tfo-7.y/H;^l^l«l^tTV\ TKJte^O^y Aia^iJ^^tfl^ 
320bpODNA8ffK-Sr!llJ|X LfCo 



wo 99/25851 PCT/JP98/05094 

46 

(a)(b)-egii!i LfcMDNASrligationms :kmm^J^nBm\.yv^^ K 
puALZM0L(7.1kb. mi Q^O^D^nito puALZMOLtt. TKatft^OTKy AiB^iJ/ 

C5] «a«l;tTxy !>-f/u:^f^$!i^3;5^^ (pAxALZMOL) <^f« 

y^:?^^ KpuALZMOLOifAat^^ (TK3te^Os}<y ASB^J/lff^^loxPiB^iJ/ 
10 lacZaie^/^M^loxPia?iJ/SV40(7>ori^^t;«7}f y Aia^iJ/iF^MloxPiS^iJ) 

•f7 7>^ KpuALZMOLSr^JRBSI^Xbal&tJ^Xhomonhral-Cll^^i^kL. ^f^fc 
Klenow^ldl;: J; 9 M«8Sr¥?t^fc^. R;&?KSrr ;«f o-:^^/V'm^*i(lUm. 5kb 

15 pAxcw ( (1) - C6] x^wm ^ ^ligation ummms^^:Lxm^m.. Ri^m 

(D-U^yM^y • >r :^ • t* b n . /^ y^ — i^y-lf^^y h (df :«f/"? 5/ ^ XL. 
Stratagenettii) ^m\^^Xy<y^-i>yi^^lt^n^\ Si^^^^^^::*cJ3§0{-{^^$ 
«ti::j5;ir 5/ h =« ;^ 5 KpAxALZM0L(46. 7kb) Sr#/c„ 
^%^J 6 

T^n^-^J^-ZiaF^^loxPiB^IJ/Swallh-f h o-y^kfflJ^t) /S^Sm 

25 S^f^SrtTojto ''j:*^. «aifex.TTy e''r/l^^Of^$!i(i|!E#(^:^& (Miyake et 
al.. Proc. Natl. Acad. Sci. , Vol.93, 1320-1324(1996). &U5#W¥7-298877^ 

E3-tfeiPSr:X3"ctfct hTv" y /\^^ sm^^WXh^hdS-dll (I.Saito 
et al., J.Virol., Vol.54, 711-719(1985)) O'^^ Jl^:^m-Mi^W^M^'BrW' 
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- (1) - [6] -ef^®iUfc=«>^* K^jj^^-pAxCALwMi^ffiVNy 

Jl':^t^'tCsClBM'b^\^Xl^M (y.Kanegae et al., Jpn. J.Med. Sci. Biol., 
Vol.47. 157-166(1994)) Ltz^^ Jl^^^m^S^^ommKm^fio 
(2) Jte^®lfe(^K't— ffijiflmx.TT/e^-r/W;^ (AxALZMOL) <Di^m 

10 m^. TKji^^O/K y AlB^iJ/B^^SloxPiB^iJ/lacZjtfe^/^^^loxPSB^iJ/ 
SV40OoriS.U«7K y AiB?iJ/l?^SloxPiB?iJ. iSrJf AL^m^x.TT'y ^^^-T/v;^ 

$lJISa^lllEcoT22im^b tytAd5-dlXO!>^/W;^DNA-7KiSSe®«-&flci s ^JS 
^J5- (2) - C5] T'f^i^L^^;^^ K^^^-pAxALZMOLtSry 
15 A*tt:fe-C293«iaflaSr0«i|E^t. (1) i:lll«l<D::^m'Cg6t)omiftx.!^'i'/v;^ 
AxALZMOL (12117) t:nit, ZOtm^^^ ^^:^h4^^^ ^^^^%>\^<\'^^^ 

^-3te^#Affiy7;^^ K (pCALwMds) 
ms.ms- (1) - C5] X^mx^ltzTyT.^ KpCALwM (l2ll4ttiOE) fi. 
KpCAGGS mmmz- (1) - [3] (C|5«) (^CAGT^n^-^J^-f^Oi? 
25 n-HblfP{4-Cfe5EcoRIf--f hlil. g^^^loxPifi^y/^ o-y'fklflJ^ (Swalf- 
-< h) /m^mor^W.n^nK\^ti-fy:^% K-efcSo wOpCALwM;6*f>> SV40<^) 

pCALwM^Ba!nHnmbLSV40(Z)oriS.U^/-Ky Aia?lJ^I^#> ?):V>T-S Bligation^ 
:*:]^l|iSr?l^^ltel$^ty7;^^ KpCALwMds (4. 6kb. Ull ^^(DK)^mtZo 
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[23 ^^^^a^y(^yyBWmM^l-^nALif:f7^% K (pCALhmBMds) om 

5 (a) Zfy:^^ KpCALwMdsSr^iJPSi^^Swal-emfk: t ytDNA»r>T-o 

(b)y7-^5 KpCHD2L (Ikeda et al., Gene, Vol.71, 19-27(1988)) SrSlJUi^^ 

i^VBM-ttite^^^tf^^l. lkh<Dmm)fo 
(a) (b) MDNA?rligationm:*:flill«:?l^gifelfe t . ^ 7 ;^ ^ KpCALhmBMds (5. 7kb, 
10 mi8^(DB) ^mtc^ pCALhmBMds fi, /N>r -r^ B imite^JiSCAGy n 
^-^-rt(7)!l|^MloxPiB?iJi:^MMloxPiH^Ji:oratc:}^A^ix^7'7;^ c 

C33 /N^t/o-r^ri^yBlKltate^SrlSai-SJ^KteJJlJNBiatti^^f^ 

15 it^^/^^MloxPiB?iJ/xK V Amt 0^5l5DNASr 1 = i:°-^-t ^MM^^B 
•Jia«c^^5fe«>. U^TOS^f^SrtToi^o *iBlia(0?i^®telfe{4. Chen-Okayama 

(i) C2] T'lSSSiLfcy^^^ KpCALhmBMds 20m g^*t-i^^250niM(^ig{b;^ 
A^JRlC^iS? (?K1:100m1) L. mnl(D2 X BBS^?K (50raM N.N-bis[2- 

20 hydroxyethyl]-2-aminoethane sulfonic acid/280iiiM NaClj/l.BniM Na2HP04 
(pH6. 95) ) ^Jn K. /h^ . 5% FCSttDMEMitife-e^H t fcBcm V-^ - V-OCV-l^JJS 
iC^^nt, 3% C02#^ET35'C-ei^24NF^J§MLfeo 

(ii) ^$II^SSr^#s PBS(-)"T?}NflJia^Sri5fc?^^. 10?i FCS^nDMEM^ftfiSr^t. 5% 

25 (iii)6cmi/^-Wd^P>m^fl;6St96:A:7'W'- hlJ:*#/6>;t. ^ib\Z.-m^^^. 
mmWt\:Lmmm. Wml <^/^-r ^ n ■7>r i^y B Sr-^tfiti^SSrS^P $ lb 
Sri^Jts 3j5»p>4 0^ot{;:/^-r^pWi^XBSr'g•tfi§^l6S:^!S^^IUyto 
(iv)^3ii^^{c4#L-CVN;5m Wi/o-T^^^VBlftt^SS^) ^i^o- 
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pCALhIIlBMds^C^^m^^^5^?^t7^j^V^$lJIS^^PvuII■r^ wO'J^/ ADNAtrt^-fb^ 
StC^Sbt. 7*^;^$ KpCALhInBMdO^:^S^7'^«-■:/{CffiV^Tf■f*>'>^D^y hS: 

5 KpCALhniBMd{;i^miJ<i;$»-'5rm<^^#^Si-5*lJRSII^EcoRIT. ^NBJIlao^yi^ 

( 2 ) ^ '^-ft'i^itei^^^^-r 

C13 y\^:i"r^^yymmk^^^nALtLZf9:^^ K (pCALCFBMds) 
7^7 KpCALwMdsOSwali^^ hJc:::/^;^-^^ '>'>'iiS'l4ae^S:PA tfc^^ 

:/y:^% KpTracer-CMV (Invitogen^tiS{) ^^JPfiSJmPmaCim<t:mT;^n-7. 
m^*il)S:ttV\ f^^^^^M (green fluorescent protein : GFP) 

iy^mm&B'f' t (om^mibno'AB'^^istfmh ikboDNA»f>T-%iiiitx t^o 

wODNA»fK-i:^ ^JPI^mSwaltmbUytry:^^ KpCALwMds ( (1) - C2] "CP 

15 irsriigationb. mmmmsmimi\:^izmmi:m^mt^Lzf7:^^ k 

pCALGFBMds (5. 7kb. Ell 8 tt»<^ C) pCALGFBMdstt. GFP :/ «>y 
MMloxP|H?iJi:<^r^(cJiA$nfc7'7;^ ^ K-efc6o 

feil^C-efc5«^-C\ ur\^n^M.(r>^7jpir, cv-i/NBB&oj^Kfeijl^, C2] 

25 f^m^itZfy;^^ KpCALGFBMds%fflV^yto ?i^Kig^*IBSa^<Z)jl^^J(i. 

?f^iriEia*lflliaSrS^'t-^^«)<^1M>*>':/ny hfi, pCALGFBMds (7)^^ Sr:/ a-:/ 
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n?^mB^(o^^(D^m^x'o^mt^tiisb, GFP<D^mM^mMLfco gfp 

478njn(Z)M)jg)tlw J: •? Lfc507nmO^5feSr«iDi-5 w ^ J; fr 
V^. GFPO|gm(7)3tV^*|l^jia^5^ (C18, C35) , ^U^(DmS&W (C29, C38) . 

jNBiistt (C19, C30) \z.^m^titc mmtm^w<D^^) « 
5 mmma 

I^^MloxPIB^iJ b ^M^loxPia3?iJ t oj^^-a^^^};! J; O . -fyT^X KDNA 

lliiE1-5yS:46{c:^J;tTO||®^^fToyt. 0 -Cfc 6 (12117) „ 

AgB?iJ/S^^^loxPiB?iJ/lacZ3i^^/^^MloxPlB?iJ/SV40(7?oriSU«Jj< V A 
ia?iJ/»^MloxPifl^J. dSpA$nTV>5. w©i>^yv;^illl£«»Jl-C*tfc 
Cre5gmmife;tTf'/ !^-</V^AxCANCrei:S:i»il»lfla{CR|l^i«|fef * 20(^ 

^^MioxPga^ijp^-ei|#^e<3mm;tSi^;:*5jer 19 . TK3t^^(^7K y Aia^j/i^^s 

16 loxPSB^iJSr^-r STx/ !>-r /W;^ (a) i:. If ^MloxPga^U/lacZatfei^/^SM 
loxPiB2?iJ/SV400oriSU57Hy ASa^J. OflljtSr^'fSgl^t^DNACb) ;6S^C5o 2 
o(7>»^^loxPiB^J^#A tyj:i!i#l;tT7*/ l^^/v;^ tCre^SmSitTf^/ 
^/V;^^=S:fflV^fcir(^)S^&0^^{i^#(Ci^< (M^O:^, Nucleic acids Res.. 
Vol.23, 3816-3821(1995)) . mt\m(0%mB^}^'^r'f J ^ 

20 DNA(b);6S^^fe1-5widS^ay$tlS, |R^^iDNA(b)«. SV40 oriOT'a^-^J'-Sr 
^-rs^s. ^<D^^{lE^coSV40Jj<y AgB^ii{w<3;<9 7'n5'^$ix5fc*. lacZat 
e^fiUm U/j;V \ r O^^NA (b) LfcJNDliaf-s $ e> icHSi^ai 6 T-f^$!i U 
fe^-y^y nffli^^^TT*/ !>^/w;^AxCALwM^iS^$-1i:6i:. IR5|^IS^^DNA(b) 
t AxCALwM^ <7)fl5T?m;^li^;tK^&;6Sigr «9 . I^^MloxPE^JiRTJ^^^MloxPga^iJ 

25 Sr#2y^-f 6^r^«cSrigT^ ro^-^-/!94MloxP@B?iJ/lacZ3tfe^/^ 
^§!loxPia^iJ/2j<y AiB2?iJo^iiiS:^-t-SrTy f^-r/w;^(c);6S^^i-5o 
>'l>^;u;^(c)-e«lacZ3te^;dSfg^U> lacZjie^J;::^- K$tt5 j3-;«f7i5^ h 
i^i/-if;6Sm^$tt. i^T(-*-r^fe^f^i-i 0JNBJ3S{iW<^fe$ixSo 
H^Olli^T^. K':^--ffla^;trx/ f^-Y/l-^^AxALZMGL. CreBm«a^;tT 
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: nioi=9, CreliS^atfexirT ^ ^ ^ : moi=5*fcf±15, K■:^- 
5 mrnkTCTf J :moi=10. 30. 60, 100. 200o \n'^<n>^ ^ 

/Vi?/WT/i-Tt K*KSrAq;t4'C-C10iJ^|ig*H]jaiSr@;t^. WS^PBSHIfci^L. X-Gal 

J^/ Img/ml X-Gal (5-BroiBO-4-Chloro-3-Indolyl-b-D-Galactoside) / 
10 PBS(-) ) Sr*P^-llfe!fefe Lyte ^(O^'^^m 1 9 

-g-Oi^^TfeSc K":^-ffi«a^fe;tTTy <?-r/V;^Oinoi=60"C»i*b60%. moi=100-C 

loxPia^J i: ^MMloxPifi^J OR^l-^St-S lacZ5te^;6^ ^Jl^DNAO?!^^:^- L 

25 fcSo 
ll£(g^J9 
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fe«s:±{;:i =t'-}fA^nfc?i^Sjfeja«t* f.^-^vVWm Sr^V^fc: (1112 
5 0) o 

(C3. C7. C8. Cll. C19. C28) \Z., ^f\.^Mt^^m^%fCrf / ^ ^ )V7. 
AxCANCre^S:moi=5T. Y'T—n^^TLr'f J ^>'1';W:^AxALZM0LSrmoi=10, 30.100, 

mi^m-x^rnVkX^id^, 1094 (C19) /{i»b30% (C8) cojH8JllS;6SW< ife^^ixfc, K 

K':^-ffim^;trr/'i'-r/^;^oyyA±(7)!9^MioxPia^ijt 

(;i J; o T . y = >- if :^— ^ C r e <D#:ST. »^MloxPiB^J i: \m^^dL 
fS^Jjg^-r . d*o|^-SB3?iJ<^ 2 oo^^SloxPiB^J"C<Z>iiaife;t^tt 2 ool?^ 

25 MloxPgB?ijrH^i:l^mS<^^(j^-e^^'5I^S^loxPifl^iJdSii#fc^tvSe ^ h\z.im 
igicJ:oT> ig^^liloxPia?iJi:^^MloxPia3?iJ. t> L< tt^?ii:5gS?iJ<^^mM 
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mm^ ■ 1 (ommmm. m^m i o x pm^wh^o 

mm^- : 2-5 4 (Dmmmmt. i o x pm^nhZo 

mmm^- - 5 5<Dmmmn\t. m^m i o x pmntmmmmmmuiSL^^u 

5 iB?ij## : 5 6 (Dm^mmn. m^m i o x pmiitmmmmmmmt:'^t^ 

iB^j#-^ : 5 Kommmm. mmm. i o x p^ntnmmmmL^^ts 

iB?ij#^ : 5 ^(ommmm. i o x punkmmmmmsm^^'^ts 

iB?ij#-^ : 5 ^(Dimmwt. mmm i o x pmMmmmmm^^^ts 

r 16 g2^J#-^: 6 K^itSSB^JH. Swa I ^)yU-'Qh^, 
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1 . JetTOtt®^ io^^MloxPiB^?'] : 

5 (D2mn (T) . 3#i (G) . 4#g (T) X{15#g 

(A) Oi^SO 5 tt>-oOigSAtr6#S (T) Xfi7#g (G) <D 

12345678 

5' -ATAACnCGTATA ATGTATGC TATACGAAGTTAT-3' 

10 

(b) y =<>'t'•:^— 1fCreCO#?tTT'bif±MloxPgB3?iJ^O^-e#M6t)DNAm 

(c) y ayif-^-- ifCreO#^ETs ID-i^fB^USrWI"* 5-0(^3SmiiloxP 

15 2. WTf^-tt^^tiO^^MloxPia^iJ : 

(a) :^cMm7r-v^*5feOTiB<D!i?^S!loxPiB^Jtc*3VNT. ^^^(DSmm 
(;^^-i—mm) <^2#i (T) . 3#B (G) RXJ^4^n (T) ©:gS;5*b 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) y3yt':^- 



Cre 0#^£TT* 'b ^^MloxPSB^iJ i Of^ -e#^6t}D N AM 
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3E^liloxP§5?iJo 

4. ie?ij## : 2 6. gB?iJS# : 2 9. SB?iJil# : 3 0. B^m^r : 3 5. 
gB^iJ#-^ : 3 9. - 4 2X{iE^iJ#-^ : 4 9 -C^$tL5@a^J-e*>5if * 

^liSmOig^SiloxPffi^iJ, 
10 5. 8f*3ll :^jJV>t 4 V>-rtl*>J-l3«feOl5mSloxPB3?iJSr^i-5DNAo 

7. l?^MloxPga^Jt^SMloxP|B^J(^Wlcglfaoae^;^s#A$jh.yt8»* 
«6lB«feODNAo 

15 8. Sv^|::M^j:6ia?iJSrt>oiJ^:^j:< tt>2o(;o§f^^3ia«fe©l£^MloxPi2 
^IJ^^rSDNAo 

9. l:v^^c^/j^^»iB^J^to2o(D^MS!loxPSS?|Jo|B]HBlTa<^a€^;^sff 

A $ tiytif 8 Um(0 D N Ao 

20 l&o 

11. TE<^DNA (a) 5.OTNA (b) y a V f-^— ^ C r e <Z)#^£ 
Tl-^fS^^-tir. TE<^DNA (c) Z tf)^hfj:^mB^m^:^W:o 

(a) if^SiloxPiB^iJ. ae^AXa^li*^lX«2fB«OggMS!loxPiB?iJSrw 
<^m(-^1-SDNAo 
25 (b) l?^MloxPgE?l MB^BRmNA (a) iH D^^MloxPIB^U^ 
HilwWI-S^^btDNAo 

(c) DNA (a) },Zi3\,^xm.^^AtmB^B\zm^^intcDNA, 

z:lx\ mB'^ARum^'^Bitm^zm^j:^BM(Dm^^xh^o 

12. TiSODNA (a) RXfDNA (b) y a^-H'-^— r e 



; WO 99/25851 PCT/JP98/05094 

56 

Ti^Rft^'t. Tf5<7)DNA (c) ^m^^tt)^h^j:^mB'f-n^:umo 

loxPifl^J 1 RXJ^^^mioxPm^l 2 ) ZlU^at^^ASr^^SloxPia^tJ l /JUs^A 
/^MSloxPE^lJ 2 li Wi- 5 D N Ao 
5 (b) ^^SloxPE^iJ 1 . aife^B&Uf^MMloxPia?tj2 ^wC^jlfitcWrS^^yt 
DNAo 

(c) DNA (a) ^Cj3V^T3t^^^A^s^te^B{cg^ft$i^y^:DNA„ 

1 3 , mm'f'BtmmmmB'=FVitfj:\,^z t ^^mti-^n^'m 1 1 x\t 
10 1 2ia«feo:^^fe, 

1 2IBife(0:;^&„ 

15. DNA (a) ;6SJNBJISoSfefe{4cDNAt?fe!9. DNA (b) t^-^y^^ 
KDNAX{iz:;^^^!l^DNA!^-f/w^t?fc5wi:Sr'RFmi:i-«l»*^l I^^CVn 

15 LI 4V^■f^^;6*^cE^fe<o;^feo 

16. DNA (a) tmi^OPl^^^DNAVhy). DNA (b) tmH^P^V 

^^1 i^iev^Li 4VN-fn;0^c|2ifeo:^jfeo 

17. DNA (a) ;iS-:*:^DNAl>-r/W;^<^?fefe<42DNA-Cfei9. DNA 
20 (b) tiy9:^^mNAXn-^mn'I^DNA^^/l^:^-^h^:Lt^mSLt'r 

511^^1 1 /jiVNLi 4 v^'fi^^*^-IE«fe(^:^^fee 

18. DNA (a) ;6S-:*:^DNA!>-f>'^;^O^fe{^:DNAt?fct)^ DNA 
(b) dSJNBiiai^-T?|g»$iL5ri:lcJ;«9r*liSlJ|*DNAtJ^C5<4SC^^-r5w 

i:«r4^«5[i:-r5ffl*^l 1 ^^iVNb 1 4VN-fn*>f:iiE«fe<^:^ifeo 

25 19. DNA (a) (7DZ:*^DNA!>^/W^36STx/ 

<Rp85:i:fSlf^^l 7X«l 8fB«<o;^jfeo 
2 0. S«*«6;^jiVNL9V>-fti3i»(-E«i<^DNA«r!fefeflc±i;:^1-S h^^' 

2 1. ISsitS 6^j^v^L9V^■fi^J!»>^c|SSoDNA*>f>^^c6Ello 
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FIG. 17 
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1 

SEQUENCE LISTING 

< 1 1 0 >Sufflitomo Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated Type of loxP and Application thereof 
< 1 3 0>E4 3 17-0 0 

<150>JP 9-331289 and JP 10-273150 
10 <151>1997-11-13 and 1998-9-28 

< 1 6 0>6 1 

< 2 1 0> 1 
15<211>34 

<2 1 2>DNA 

< 2 1 3 > Bacteriophage PI 

<400>1 
20 ataacttcgt ataatgtatg ctatacgaag ttat 

<2 1 0>2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

25 < 2 1 3 > Artificial Sequence 

<220> 

< 2 2 3 > Sequence of Mutant loxP 
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2 

<400>2 

ataacttcgt atagtgtatg ctatacgaag ttat 34 



< 2 1 0>3 

5 <211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<40 0>3 

ataacttcgt atattgtatg ctatacgaag ttat 34 



15 < 2 1 0 > 4 
<2 1 1 >34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

20 <2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 

ataacttcgt atactgtatg ctatacgaag ttat 34 

<2 1 0>5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



25 
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<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



5 <400>5 

ataacttcgt ataacgtatg ctatacgaag ttat 34 

<2 1 0>6 
<2 1 1 >3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<400>6 

ataacttcgt ataaagtatg ctatacgaag ttat 34 



15 



<2 1 0>7 
20 <211>34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 



<4 0 0>7 

ataacttcgt ataaggtatg ctatacgaag ttat 



34 
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4 

< 2 1 0> 8 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>8 

10 ataacttcgt ataatatatg ctatacgaag ttat 34 

<2 1 0>9 
<2 1 1 >34 
< 2 1 2>DNA 
15 < 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 34 

< 2 1 0> 1 0 

< 2 1 1 > 3 4 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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<4 0 0>1 0 

ataacttcgt ataatttatg ctatacgaag ttat 34 



5 <210>11 
<2 1 1 >34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 34 

<2 1 0>1 2 

< 2 1 1 >3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



15 



20 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 2 

25 ataacttcgt ataatgaatg ctatacgaag ttat 34 

< 2 1 0> 1 3 
<2 1 1>34 
<2 1 2>DNA 
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< 2 1 3 > Artificial Sequence 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0> 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 34 

<2 1 0> 1 4 
10 < 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0 > 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 34 

20<210>15 

< 2 1 1 >3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 
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< 2 1 0> 1 6 
<2 1 1>34 

< 2 1 2>DNA 

6 <2 1 3> Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>16 

ataacttcgt ataatgtctg ctatacgaag ttat 34 

<2 1 0>1 7 

< 2 1 1 > 3 4 
16 <212>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 34 



20 



< 2 1 0> 1 8 
25 < 2 1 1 > 3 4 

<212>DNA 

< 2 1 3 > Artificial Sequence 



<2 2 0> 
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< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 34 

<2 1 0> 1 9 

< 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 9 
15 ataacttcgt ataatgtagg ctatacgaag ttat 

<2 1 0>20 
< 2 1 1 > 3 4 
<212>DNA 
20 < 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25<400>20 

ataacttcgt ataatgtata ctatacgaag ttat 34 



<2 1 0>2 1 
<2 1 1 >3 4 
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<212>DNA 

< 2 1 3 > Artificial Sequence 

<220> 
5 < 2 2 3 > Sequence of Mutant loxP 

<400>2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 34 



10 <210>22 
<2 1 1 >34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 34 

<2 1 0>2 3 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



20 



25 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 2 3 
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ataacttcgt ataatgtatg ttatacgaag ttat 34 

<2 1 0>24 

< 2 1 1 > 3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0> 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 34 

<2 1 0>2 5 
15 <211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP - 
<4 0 0>2 5 

ataacttcgt ataatgtatg atatacgaag ttat 34 

25 <210>26 
<2 1 1>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 
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11 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<400>26 

5 ataacttcgt ataacgtata ctatacgaag ttat 34 

<2 1 0>2 7 
<2 1 1 >34 
<2 1 2>DNA 
10 < 2 1 3 > Artificial Sequence 

<220> 

< 2 2 3 > Sequence of Mutant loxP 

15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 34 

<2 1 0>28 
<2 1 1 >34 
20 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 

<4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 34 



<2 1 0>29 
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< 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

5 <220> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>2 9 

ataacttcgt ataaagtata ctatacgaag ttat 34 

10 

<2 1 0>30 
<2 1 1>34 
<212>DNA 

< 2 1 3 > Artificial Sequence 

15 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<40 0>30 

20 ataacttcgt ataaagtatc ctatacgaag ttat .34 

<2 1 0>3 1 
<2 1 1 >34 
<2 1 2>DNA 
25 < 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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<4 0 0>3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 34 



<2 1 0>3 2 
5<211>34 
<212>DNA 
< 2 1 3 > Artificial Sequence 

<2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 2 

ataacttcgt ataaggtata ctatacgaag ttat 34 



15 <210>33 
<2 1 1>34 
<2 1 2>DNA 
< 2 1 3 > Artificial Sequence 



20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 34 

25 

< 2 1 0 > 3 4 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 
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14 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



5 <400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 34 

<2 1 0>3 5 
<2 1 1 >34 
10 <2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

<400>35 

ataacttcgt ataatatata ctatacgaag ttat 34 

<2 1 0>3 6 
20<211>34 
<212>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



wo 99/2S8S1 



PCT/JP98A)5094 



<2 1 0>3 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 00>3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 34 

<2 1 0>3 8 
<2 1 1 >34 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20<400>38 

ataacttcgt ataatctatc ctatacgaag ttat 34 



<2 1 0>3 9 

< 2 1 1 > 3 4 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

<22 0> 

< 2 2 3 > Sequence of Mutant loxP 



wo 99/25851 , . PCT/JP98/0SO94 

1 0 



<4 0 0>3 9 

ataacttcgt ataatttata ctatacgaag ttat 34 

5<210>40 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 0 

ataacttcgt ataatttatc ctatacgaag ttat 34 



15 



20 



<2 1 0>4 1 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 34 



< 2 1 0 >4 2 
<2 1 1>34 
<2 1 2>DNA 



W099/258S1 PCT/JP98A)5094 

17 

< 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0>4 2 

ataacttcgt ataatgcata ctatacgaag ttat 34 

< 2 1 0>4 3 
10 <211>34 

<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP . 
<4 0 0>4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 34 

20<210>44 

< 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 <2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



wo 99/25851 PCT/JP98/05094 

18 



< 2 1 0>4 5 

< 2 1 1 > 3 4 
<2 1 2>DNA 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10<400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 34 

<2 1 0>4 6 

< 2 1 1 > 3 4 
15 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

' < 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0>4 6 

ataacttcgt ataatggata ctatacgaag ttat 34 

< 2 1 0>4 7 
25 <211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 



wo 99/25851 PCT/JP98/05094 

19 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 7 

ataacttcgt ataatggatc ctatacgaag ttat 34 

5 

<2 1 0>4 8 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 8 

15 ataacttcgt ataatggatt ctatacgaag ttat 34 

< 2 1 0>4 9 
<21 1>34 
<212>DNA 

20 < 2 1 3 > Artificial Sequence 

<22 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 34 



<2 1 0>5 0 
<2 1 1>34 



W099/2S851 PCT/JP98/0S094 

20 

<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



<2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 34 

10<210>51 
<2 1 1 >3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 34 

<2 1 0>5 2 

< 2 1 1 >3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>5 2 



W0 99/2S851 

21 

ataacttcgt ataatgtaca ctatacgaag ttat 

<2 1 0>5 3 
<2 1 1>34 
5 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0>5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 34 

<2 1 0>54 
15 <211>34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<220> 

20 < 2 2 3 > Sequence of Mutant loxP 
<400>54 

ataacttcgt ataatgtagt ctatacgaag ttat 34 

25 <210>55 
<2 1 1 >5 2 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



PCT/JP98/05094 

34 



wo 99/25851 PCT/JP98/05094 

22 

<2 2 0> 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5<400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

<2 1 0>5 6 

< 2 1 1 > 5 2 
10 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

<40 0>5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20 <210>57 
<2 1 1 >6 0 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



<4 0 0>5 7 



W0 99/2S8S1 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0> 5 8 

< 2 1 1 >6 0 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

<400>58 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 <210>59 
<2 1 1>60 
<212>DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

<400>5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 



< 2 1 0>6 0 

< 2 1 1 >6 0 

< 2 1 2>DNA 



wo 99/25851 PCT/JP98/0S094 

24 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Anti sense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0>6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 <210>61 
<2 1 1 > 1 0 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Swal liner 



<40 0>6 1 
gatttaaatc. 
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